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  a. Project Activities 

• Software Development 

In October 2015, following two semesters of work, our Johns Hopkins graduate students 

completed creating a web-based work-flow environment with an easy-to-use flexible 

editor of RDF data (quads) and a simple interface to SPARQL At that point, because of a 

number of challenges (code spread over a number of different repositories, a number of 

coders, some of them not fluent in English who were documenting in Chinese), and, as a 

result of the bugs and flaws created by these complexities, the principals sought the 

professional assistance of a former graduate student at the University of Maryland, Max 

Morawski.  

What we discovered was that the dependencies had to be figured out in order to rebuild 

the project from scratch. Max took on the following: 

1. A web interface for uploading text files to be processed. 
2. NLP programs in Java (OpenIE, nlptools, etc.) that extract relationships (subject-

predicate-object) from the text. 
3. Import the resulting triples into the RDF Editor. 

 

He then moved all code in one repository and began restructuring to bring it more in line 

with standard practices. He also made it possible to work on the entire project with little 

effort using an Eclipse project and Maven. In the third and fourth week of his one month 

on the project, he was able to make some critical repairs such as fixing security flaws, 

and made some cosmetic and developer changes such as the removal of extraneous files 

(over a dozen), and the correction of typos. He also added new features including passing 

the RDF triples to the RDF editor after inspection and set Open IE libraries to preload. As 

a result of his work, upload.html now does the actual RDF parsing and file uploading is 



simpler and the text of the files is displayed. The website is hosted on Amazon Web 

Service including a page for uploading and deleting files, a code for parsing text into 

RDF triples using Open IE (not attached to the website) and an RDF event editor  

• Project Activities: Knowledge Mobilization, Publicizing 

All throughout the process our findings have been available on 

(http://www.humanhistoryproject.ca). In addition, Fujinaga and Weiss gave a poster 

presentation entitled: “Digital Prosopography of Renaissance Musicians: Discovery of 

social and professional network” at the Annual Meeting of the American Musicological 

Society / Society for Music Theory in Milwaukee on 6 November 2014. We had 

excellent feedback. We have broadened our base of musicologists in an effort to begin to 

answer queries. We were also awarded a no-cost extension on the project through to next 

October 2015 in an effort to finish programming, mine data and continue software 

development. Our team is looking at ways of solving the problem of teaching the 

machine to recognize predicates. We are currently experimenting with NLP using reVerb. 

Our presentation was well-received at the RSA meeting in Berlin in March 2015 where 

we had queries from musicologists and from scholars in other disciplines. We presented 

our latest results at the International Association of Music Libraries, Archives and 

Documentation Centres (IAML) / International Musicological Society (IMS) Congress in 

New York City on 22 June 2015 at the Juilliard School. Several questions were raised 

including one about foreign languages. Coincidentally, at that same meeting, we met 

researchers from abroad who expressed interest in partnering with us in future symposia.   

Another of our abstracts was submitted and accepted for the Conference on 

Interdisciplinary Musicology “Imagination in Music, Shanghai, China, 27–29 November. 



(see Appendix). In December, Professor Fujinaga hosted a workshop— The second 

international workshop on Human History Project: Natural language processing and big 

data— at the Schulich School of Music at McGill University in Montréal 

(http://www.cirmmt.org/activities/workshops/research/human_history_project_2/hpp).  

This workshop was organized by Research Axis 2 of CIRMMT (Centre for 

Interdisciplinary Research on Music Media and Technology) and was the second 

workshop on a large project called Human History Project, which aims to build a 

distributed international database of documented human history using Natural Language 

Processing tools and Linked Open Data to model historical data. The speakers were: 

Jason Boyd, Department of English, Ryerson University 
Serge ter Braake, Faculties of Humanities, University of Amsterdam 
Ichiro Fujinaga, CIRMMT, Schulich School of Music, McGill University 
Sergio Oramas, Music Technology Group, Universitat Pompeu Fabra 
Matthew Milner, Department of History, McGill University 
Susan Forscher Weiss, Peabody Conservatory of Music, Johns Hopkins University. 
Following the workshop the speakers met to map out next steps. 
 
In addition to the conference presentations, we gave seven invited talks regarding this 
project:  
University of Kyoto, Kyoto, Japan. 28 January 2016. Research Program of the 

Distributed Digital Music Archives and Libraries Laboratory. 
Japan Advanced Institute of Science and Technology (JAIST), Kanazawa, Japan. 21 

January 2016. Human History Project. 
School of Information Studies Research Seminar, McGill University, Montreal. 13 

November 2015. The Research Program of the Distributed Digital Music Archives 
and Libraries Laboratory. 

CCS Colloquium, University of Virginia. 2 October 2015. 10 Years of Innovation in 
Music Digitization & Dissemination. 

Oxford eResearch Centre Seminar. 28 July 2015. Research Program of the Distributed 
Digital Music Archives and Libraries Laboratory. 

McGill Digital Humanities Work in Progress Talk, McGill University, Montreal. 9 
February 2014. Human History Project: Storing documented human history into a 
database. 

École Polytechnique de Montréal, Montreal. 19 November 2013. Digital Prosopography 
of Renaissance Musicians. 

 
b. Accomplishments 



• Project web site at humanhistoryproject.ca 
• Conducted three major experiments 
• Four conference presentations: RSA (2014), AMS/SMT (2014), RSA (2015), and 

IAML/IMS (2015) 
• Two workshops held at the Centre for Interdisciplinary Research on Music Media 

and Technology (CIRMMT) in Montreal on 21 June 2013 and 12 December 
2015. 

• Seven invited talks (three in Montreal, one in the USA, and two in Japan). 
• Training of several graduate students 

 
c.  Audiences 
 
The audiences for this project are musicologists, music librarians, Renaissance scholars, 
digital humanists, and historians in general. Students in courses across the humanities 
will benefit from the ability to ask queries across disciplines.  
 
d. Evaluations 
 
Evaluations of our system have been accomplished throughout the project by software 
testing, software quality evaluations, and several formal experiments using the system. 
 
e. Continuation of the Project 
 
The continuation of the project will be realized through applications to several research 
grants, publicizing the project, gathering other scholars to the project, and encouraging 
our graduate students to work on the project. 
 
In November 2015, with Fujinaga as the principal investigator, we have applied to the 
Quebec government (FRQSC) for a 4-year research grant ($640,000CAN) entitled: 
“Music Information, Research, and Infrastructure (MIRAI)”. The study of prosopography 
of musicians is one of the five major themes of this infrastructure grant. 

We have submitted a paper for the Sixteenth Century Society and Conference 2016: 
‘Cultural networks in the Renaissance: methodological challenges’ to be held in Bruges, 
Belgium, 18–20 August 2016. We also plan to submit another paper for the 2nd 
International Workshop on Computational History and Data-Driven Humanities, to be 
held in Dublin, 25 May 2016. 
 
f. Long Term Impact 
 
The long-term impact of this project will be realized through continual development of 
the system and participation of other scholars to test and use the system. As more data is 
processed by the system, its utility should prove invaluable, as people will be able to 
search the database for historical events and discover network of people’s relationships in 
the past. 



 
g. Grant Products  
 

• Project web site at humanhistoryproject.ca 
• Conference presentations: abstracts, a poster, and several Power Point 

presentations 
 
 
 
3. Appendix 
 

•   A screenshot of the website: The Home page   
• A screenshot of the website: The Analyzer page 
• A screenshot of the website: The RDF Editor page 
• Our abstract in CIM Conference Proceedings: 1/2 
• Our abstract in CIM Conference Proceedings: 2/2 
• Our poster at AMS/SMT 2014 
• CIRMMT Workshop #1 The Science and Technology of Music website (2013) 
• CIRMMT Workshop #2 The Science and Technology of Music website (2013) 
• Slides from our Presentation 1/4 
• Slides from our Presentation 2/4 
• Slides from our Presentation 3/4 
• Slides from our Presentation 4/4 
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Imagining the musical past: Creating a digital prosopography of Renaissance 
musicians

6XVDQ�)RUVFKHU�:HLVV��3HDERG\�&RQVHUYDWRU\�RI�0XVLF��7KH�-RKQV�+RSNLQV�8QLYHUVLW\�
,FKLUR�)XMLQDJD��0F*LOO�8QLYHUVLW\�

%DFNJURXQG�LQ�0XVLF�+LVWRU\��*HUPDQ�	�5RPDQFH�/DQJXDJHV�DQG�/LWHUDWXUH
%DFNJURXQG�LQ�0XVLF�7HFKQRORJ\

Aims

:H�LPDJLQH WKH�PXVLF�RI�WKH�SDVW�E\�DWWHPSWLQJ�WR�SHUIRUP�LQ�DV�DXWKHQWLF�D PDQQHU�DV
SRVVLEOH� E\�EXLOGLQJ�FORVH�PRGHOV�RI�WKH�PXVLFDO�LQVWUXPHQWV��E\�VWXG\LQJ�GUDZLQJV�DQG�
SDLQWLQJV��DQG�E\�FORVH UHDGLQJ�RI�WKH�FRQWHPSRUDU\�WUHDWLVHV��:H�FDQ�DOVR�HQKDQFH�RXU
LPDJH�RI�WKH�SDVW�PXVLFDO�ZRUOG�E\�VWXG\LQJ�WKH�SHRSOH�DQG�WKHLU�VRFLDO�RU�SURIHVVLRQDO�
QHWZRUN�EDVHG�RQ�PXOWLSOH�VRXUFHV�RI�LQIRUPDWLRQ��6XFK�D�VWXG\�LV�FDOOHG�SURVRSRJUDSK\��
%\�JDWKHULQJ�ORWV�RI�VPDOO�ELWV�RI�LQIRUPDWLRQ��KLVWRULDQV�FDQ�LPDJLQH�DQG�PDNH�VHQVH�RI�
WKH�SDVW �&ROOLQJZRRG�������:LVHPDQ�������

Main Contribution

&XUUHQWO\��EXLOGLQJ�D�GDWDEDVH�RI�SHRSOH¶V�UHODWLRQVKLSV�LV�FRVWO\�DQG�WLPH�FRQVXPLQJ�
EHFDXVH�LW�FDQ�RQO\�EH�GRQH�PDQXDOO\��7KLV�SURMHFW�DLPV�WR FUHDWH��DXWRPDWLFDOO\��DQ�
HFRQRPLFDOO\�IHDVLEOH�GLJLWDO�SURVRSRJUDSKLFDO�GDWDEDVH�RI�5HQDLVVDQFH�PXVLFLDQV�E\�
H[SORLWLQJ�WKH�HYHU�LQFUHDVLQJ�DYDLODELOLW\�RI�KLVWRULFDO�GRFXPHQWV��UHFHQW�LPSURYHPHQWV�
LQ�RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ �2&5��DQG�QDWXUDO�ODQJXDJH�SURFHVVLQJ��1/3��
WHFKQRORJLHV��DQG�WKH�HPHUJLQJ�GDWD�VWUXFWXUH�FDOOHG�/LQNHG�2SHQ�'DWD�

:H�DUH FUHDWLQJ D�IUDPHZRUN�WKDW�FDQ�DQVZHU�TXHVWLRQV�QRW�HDVLO\�DQVZHUHG�E\�*RRJOH�
OLNH�VHDUFKHV RU�WUDGLWLRQDO�PHDQV��)RU�H[DPSOH��ZKLFK SULQWHUV�LQ�9HQLFH LQ�WKH�����V�
ZHUH�SXEOLVKLQJ�ERRNV�RI�PXVLF"�:KLFK�IRUHLJQ PXVLFLDQV�YLVLWHG�9HQLFH LQ�����"�'LG�
FRPSRVHU�$�DQG�FRPSRVHU�%�OLYH�LQ�9HQLFH LQ�����"�:HUH�WKHUH�PXVLFLDQV ZRUNLQJ�LQ�
9HQLFH IURP�����±���� ZKR�SHUIRUPHG�PXVLF�E\�ERWK�RI�WKHVH�FRPSRVHUV" :KR�ZHUH�
WKH�PXVLFDO�LQVWUXPHQW�PDNHUV�WKHUH�LQ�WKRVH�\HDUV"

7KH�SRVVLELOLW\�RI�GLJLWL]LQJ�SURVRSRJUDSK\�KDV�EHHQ�GLVFXVVHG�VLQFH�WKH�ODWH�����¶V�
�H�J���%XOVW��������2QH�RI�WKH�HDUOLHVW�H[DPSOHV RI�GLJLWDO�SURVRSRJUDSK\�LV�WKH�
Prosopography of the Byzantine Empire I �%UDGOH\�	�6KRUW��������SURGXFHG�RQ�&'�
520� 7KH�ODUJHVW�H[DPSOH�RI�GLJLWDO�SURVRSRJUDSK\ LV�WKH�Oxford Dictionary of 
National Biography��,W�LV�D�PRQXPHQWDO�ZRUN��ZKLFK�WRRN�RYHU����\HDUV������±������WR�
FRPSOHWH�DW�D�FRVW�RI�RYHU����PLOOLRQ��+DUULVRQ������� 0RUH�UHFHQW�GLJLWDO�
SURVRSRJUDSK\�SURMHFWV�LQFOXGH�WKH�%HUNHOH\�3URVRSRJUDSK\�6HUYLFHV
�KWWS���EHUNHOH\SURVRSRJUDSK\�RUJ���WKH�3URVRSRJUDSKLH�GHV�&KDQWUHV�GH�OD�5HQDLVVDQFH�
�KWWS���ULFHUFDU�FHVU�XQLY�WRXUV�IU���SURJUDPPHV�3&5��� DQG�WKH�/RQGRQ�/LYHV�3URMHFW�
7KH�ODWWHU�SURMHFW� ZKLFK�FRQWDLQV�RYHU���PLOOLRQ�QDPHV��VFDQQHG�PLFURILOP�VRXUFHV�DQG�
HQWHUHG�WH[WV�PDQXDOO\��GRXEOH�NH\HG���7KH�QDPHV��RFFXSDWLRQV��SODFHV��DQG�GDWHV ZHUH�
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PDUNHG�XS�XVLQJ�³D�FRPELQDWLRQ�RI�DXWRPDWHG�DQG�PDQXDO�SURFHVVHV�´� ,Q�RXU�SURMHFW�ZH�
DUH�IXUWKHU�DXWRPDWLQJ�WKH�SURFHVV�E\�XVLQJ�VWDWH�RI�WKH�DUW�2&5�DQG�1/3�WHFKQRORJLHV��
7KLV�VKRXOG�GUDVWLFDOO\�UHGXFH�WKH�FRVW�FRPSDUHG�WR�SUHYLRXV�SURMHFWV��%HFDXVH�RI�HUURUV
DV�D�UHVXOW�RI�LPSHUIHFWLRQV�LQ�2&5�DQG�1/3�WHFKQRORJLHV�ZH�SODQ�WR�GHSOR\ FURZG� RU�
H[SHUW�VRXUFLQJ�WHFKQLTXHV�IRU�FRUUHFWLRQV��

7KH�PDLQ�W\SHV�RI�LQIRUPDWLRQ�ZH�DUH�LQWHUHVWHG�LQ�H[WUDFWLQJ�DUH�QDPHG�HQWLWLHV��SHUVRQ��
SODFH��RUJDQL]DWLRQ��HWF����HYHQWV��DQG�UHODWLRQVKLSV EHWZHHQ�QDPHG�HQWLWLHV�DQG�HYHQWV��
*$7(��*HQHUDO�$UFKLWHFWXUH�IRU�7H[W�(QJLQHHULQJ��LV�RXU�PDLQ�1/3�WRRO EXW�ZH�DUH�DOVR�
ZRUNLQJ�ZLWK 6WDQIRUG�1/3�VRIWZDUH��KWWS���QOS�VWDQIRUG�HGX�VRIWZDUH����8,0$�
�8QVWUXFWXUHG�,QIRUPDWLRQ�0DQDJHPHQW�$SSOLFDWLRQV��KWWS���XLPD�DSDFKH�RUJ���DQG�
5((/��5(ODWLRQVKLS�([WUDFWLRQ�/HDUQLQJ�IUDPHZRUN��KWWS���UHHO�FV�FROXPELD�HGX� LQ�DQ�
HIIRUW�WR�LPSURYH�WKH�UHVXOWV� 1HYHUWKHOHVV��EHFDXVH�WKH�VWDWH�RI�WKH�DUW�1/3�WHFKQRORJ\�
LV�LPSHUIHFW�IRU�QDPHG�HQWLW\�DQG�HYHQWV�H[WUDFWLRQV��DV�ZHOO�DV IRU�WKH�UHODWLRQVKLS�
H[WUDFWLRQV��ZH�KDYH�GHYHORSHG�D�-DYD6FULSW�EDVHG�RQOLQH�HGLWRU�WR�FRUUHFW�HUURUV��7KH�
UHVXOWV�DUH�VWRUHG�XVLQJ�WKH�TXDG�5')��5HVRXUFH�'HVFULSWLRQ�)UDPHZRUN��IRUPDW��ZKLFK�
WKHQ�FDQ�EH�VHDUFKHG�YLD�63$54/��D�TXHU\�ODQJXDJH�IRU�5')�

:H�KDYH�H[SHULPHQWHG�ZLWK�WKH�QDPHG�HQWLW\�H[WUDFWLRQ�RI�WKH�*$7(�V\VWHP�XVLQJ
ELRJUDSKLFDO�HQWULHV RQ�WHQ�5HQDLVVDQFH�FRPSRVHUV�IURP�WKUHH�GLIIHUHQW�VRXUFHV��
:LNLSHGLD��2[IRUG�0XVLF�2QOLQH��DQG�WKH������HGLWLRQ�RI�*URYH¶V�'LFWLRQDU\�RI�0XVLF�
DQG�0XVLFLDQV� 7KH�WRWDO�RI�������HQWLWLHV�ZHUH�H[WUDFWHG�ZLWK�WKH�DFFXUDF\�RI��������
SUHFLVLRQ�DQG�������UHFDOO��,W�VKRXOG�EH�QRWHG��KRZHYHU� WKDW�LW�WRRN RYHU�WKUHH�KRXUV�WR�
PDQXDOO\�YHULI\�DQG�FRUUHFW�WKH�RXWSXW IURP�WKH�WKLUW\�DUWLFOHV� FRQILUPLQJ�WKH�QHHG�IRU�
HIILFLHQW�DQG�HFRQRPLFDO�PHDQV�RI�FRUUHFWLRQ�

Implications for Musicological Interdisciplinarity

(YHQ�WKRXJK WKLV�SURMHFW�FRQFHQWUDWHV�RQ�PXVLFLDQV�RI�WKH�5HQDLVVDQFH��LWV�PRGHO�FDQ�EH�
DSSOLHG�WR�RWKHU�WLPH�SHULRGV�DQG�GLVFLSOLQHV��0XVLFLDQV¶ OLYHV�LQWHUVHFW�ZLWK�DUWLVWV��
ZULWHUV��FOHULFV��SDWURQV� SULQWHUV� HWF��&RPELQLQJ�QHWZRUNV�ZLOO�DLG�LQ�GHWHUPLQLQJ�
FLUFOHV�RI�LQIOXHQFH�DQG�SDWWHUQV�RI�SDWURQDJH�HVVHQWLDO�WR�LPDJLQLQJ�WKH�SDVW�IRU�VFKRODUV��
WHDFKHUV��DQG�VWXGHQWV�RI�5HQDLVVDQFH�FXOWXUH��$V�PRUH�KLVWRULFDO�GRFXPHQWV�DUH�
GLJLWL]HG�DQG�DV�WKH�DXWRPDWLF�QDWXUDO�ODQJXDJH�SURFHVVLQJ�LPSURYHV��D�ZHDOWK�RI�
LQIRUPDWLRQ�WKDW�ZDV�DYDLODEOH�EXW�H[WUHPHO\�GLIILFXOW�WR�H[WUDFW�FDQ�EH�PRUH�HDVLO\�
UHWULHYHG� ,Q�IDFW��WKLV�LV�D�SLORW�SURMHFW�IRU�D�PRUH�DPELWLRXV�+XPDQ�+LVWRU\�3URMHFW��
ZKLFK�DLPV�WR�FUHDWH�D�GDWDEDVH�IRU�DOO�GRFXPHQWHG�KXPDQ�KLVWRU\� ILQGLQJ UHIHUHQFHV�WR�
HYHU\�LQGLYLGXDO�LQ�WKH�SDVW�DQG�DEOH�WR�TXHU\�DQ\�LQIRUPDWLRQ�DERXW�WKHP�DQG�WKHLU�
UHODWLRQVKLSV�ZLWK�RWKHUV RU�WR�SXW�LW�DQRWKHU�ZD\��³FUHDWLQJ�D�)DFHERRN�RI�WKH�SDVW�´

��KWWS���ZZZ�ORQGRQOLYHV�RUJ�VWDWLF�3URMHFW�MVS�
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Named-entity extraction: Experiment I 

❖ Four Renaissance composers’ entries in Wikipedia 
❖ Using the default Gazetteer (a dictionary)

❖ 90.25% precision (the extracted entities were correctly identified)
❖ 65.33% recall (the entities in the document that were found)

❖ Editing the Gazetteer (~15 minutes / article)
❖ 98.39% precision; 91.86% recall

❖ Fixing the problem with plurals with the Morphological Analyzer 
(finding root form of words)
❖ 98.45% precision; 98.45% recall

Solutions: Three major tools 
❖ Natural Language Processing (NLP)

❖ Named-entity extraction
❖ Events extraction

❖ Linked Open Data 
❖ RDF (Resource Description Framework): a data model
❖ SPARQL: a query language for RDF

❖ Crowdsourcing

Digital Prosopography of Renaissance Musicians 
Discovery of Social and Professional Network
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Natural Language Processing

Apache Tomcat 
HTTP webserver for Java

Framework for  
processing RDF data

Workflow for creating the RDF 
database for Human History Project

A query language 
for RDF

Goals 
❖ To create a social and professional network of Renaissance musicians
❖ To create a database to be able to study the network 
❖ To make connections and discover relationships or answer questions 

related to dates, geographies, professions, etc.

Example queries: Not easily answered by Google, 
Wikipedia, and other traditional methods
❖ Which music printers were in business in 1481 in Florence?
❖ Which composers were residing in Florence in 1481?
❖ Which composers visited Florence in 1481?
❖ Which trumpeters were active in Florence between 1481–86?
❖ What events took place in 1481 in Florence that required musical 

performance?
❖ What pieces requiring trumpets were performed in Florence in 

December 1481? Named-entity extraction: Experiment II 

❖ Ten composers x three sources (30) minus the four Wikipedia articles 
from Experiment 1: 26 articles

❖ Using the modified Gazetteer and Morphological Analyzer from 
Experiment 1
❖ 99.24% precision; 98.9% recall

❖ Correction time of the 5,441 entities extracted
❖ Average of 3 sec./entity to correct
❖ 240 min. to correct 26 articles or about 10 min. / article

Comparison of Named-Entity Extractors
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An example of named-entity extraction by GATE

Next steps 
❖ Extract relationships between named entities (e.g., REEL)
❖ Create web interface to correct relationships
❖ Create web interface to query the network of relationships
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